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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1 . 1 14, including the fee set forth in 37 
CFR 1. 17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 117(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission filed on March 18, 2005 has been entered. 

Status of the Application 

2. The action is in response to the RCE filed on March 18, 2005. Currently claims 1-4, 6-11, 
18-35 are pending. Claims 5, 12-17 are cancelled. All arguments and amendment have been 
fully considered and thoroughly reviewed and deemed persuasive in view of the amendment. 

Information Disclosure Statement 

3. The Information Disclosure Statement filed on April 4, 2005 has been considered. 

Priority 

4. Perfecting a claim to priority under 35 U.S.C. 1 19(a)-(d) within the time 
period set in 37 CFR 1 .55(a)(1) or filing a grantable petition under 37 CFR 
1.55(c). See MPEP § 201. 13. The foreign priority filing date must antedate the 
reference and be perfected. The filing date of the priority document is not 
perfected unless applicant has filed a certified priority document in the application 
(and an English language translation, if the document is not in English) (see 37 

CFR 1.55(a)(3)). For the examination purposes the filling date June 8, 2001 is considered as the 
earliest priority date. 
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Deposit of Biological Material 

5. The specification recites the information for the deposit of strain Bst 20 containing the DNA 
polymerase having proof-reading activity, is described in US non provisional application No. 
08/544,643, now aUSPN. 5,7474,298. 
Accoding to MPEP 2406.02 

If a deposit is made under the terms of the Budapest Treaty, then an affidavit or 
declaration by Applicants or someone associated with the patent owner who is in a position to 
make such assurances, or a statement by an attorney of record over his or her signature, stating 
that the deposit has been made under the terms of the Budapest Treaty and that all restrictions 
imposed by the depositor on the availability to the public of the deposited material will be 
irrevocably removed upon the granting of a patent, would satisfy the deposit requirements. See 
C.F.R. 1.808. 

If a deposit is not made under the terms of the Budapest Treaty, then an affidavit or 
declaration by Applicants or someone associated with the patent owner who is in a position to 
make such assurances, or a statement by an attorney of record over his or her signature, stating 
that the deposit has been made at an acceptable depository and that the following criteria have 
been met: 

(a) during the pendency of the application, access to the deposit will be afforded to one 
determined by the Commissioner to be entitled thereto; 

(b) all restrictions imposed by the depositor on the availability to the public of the 
deposited material will be irrevocably removed upon the granting of a patent; 

(c) the deposit will be maintained for a term of at least thirty (30) years and at least five 
(5) years after the most recent request for the furnishing of a sample of the deposited 
material; 

(d) a viability statement in accordance with the provisions of 37 CRF 1 .807; and 

(e) the deposit will be replaced should it become necessary due to inviability, 
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contamination or loss of capability to function in the manner described in the specification. 

After reviewing the above application, it is noted that the application contains a 
statement from ATCC under Budapest Treaty for the deposit of microorganism Bacillus 
stearothermophillus 320 and a statement from the Applicants' representative, stating that the 
all restrictions upon availability to the public will be irrevocably removed upon the granting 
of the patent and the deposit will be mainitained in a public depository for a period of 30 
years or 5 years after the last request or for the effective life of the patent, which ever is 
longer; and the deposit will be replaced if it should ever become non- viable. Thus the instant 
application referring to said deposit is considered and the specification is considered as 
meeting the requirements for the deposit of said organism. 

Claim Rejections - 35 USC§112 

6. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-4, 6-1 1, 18-35 are rejected under 35 U.S.C. 1 12, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

The instant independent claims 1-3,6-11, 20-23, 26-3 1 , 34-35 are drawn to a method for 

extending an oligonucleotide comprising mixing a template DNA with a primer or primers and a 

natural or a modified form of a moderately thermostable DNA polymerase from an organism 

selected from the group consisting of Bacillus stearothermophilus (Bst), Bacillus caldotenax and 

Bacillus caldolyticus. Further the dependent claims 4, 18-19, 24-25, 32-33 are drawn to the DNA 

polymerase having at least 95% homology to the amino acid sequence of SEQ ID NO. 3 and 4. 

The specification has described one species of the organisms, that is, a Bst strain 20 (see instant 

specification page 11-12) and does not support any other DNA polymerases (other than Bst 
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strain 320) of different species of organisms recited in the instant claims. Further the 
specification provides support for a DNA polymerase derived from the Bst strain 320 and does 
not describe any other DNA polymerases having 95% homology with the full length sequence of 
the said DNA polymerase. The instant claims include a large number of DNA polymerases and 
fragments of said large genus. This large genus of fragments is represented in the specification 
by Bst strain 320 (SEQ ID NO. 1 and 2). The specification fails to support any DNA 
polymerase(s) from organisms Bacillus caldotenax and Bacillus caldolyticus. Thus, applicants 
have expressed possession of only one species in a genus, which comprises hundreds of different 
possibilities. The written description guidelines note regarding such genus/species situations that 
"Satisfactory disclosure of a "representative number" depends on whether one of skill in the art 
would recognize that the applicant was in possession of the necessary common attributes or 
features of the elements possessed by the members of the genus in view of the species 
disclosed." (See: Federal Register: December 21, 1999 (Volume 64, Number 244), revised 
guidelines for written description.) Here, no common elements or attributes of the structural 
information (sequences) are disclosed. With regard to the natural or modified form of DNA 
polymerases, it is insufficient to demonstrate identity of any biological activity, wherein no 
structural information regarding where in the polynucleotide the activity resides. Further no 
information is given regarding a methodology to determine such common elements or attributes. 
Further, there is no description of fragments or variants (derived by substitution, deletion, or 
insertion) containing the DNA polymerase activity. 

With regard to the written description, the instant claims encompass different structural 
limitations, for which, no support is provided in the specification. It is noted that in Fiers v. 
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Sugano (25 USPQ2d, 1601), the Fed Cir. concluded that "...if inventor is unable to envision 
detailed chemical structure of DNA sequence coding for specific protein, as well as method of 
obtaining it, then conception is not achieved until reduction to practice has occurred, that is, until 
after gene has been isolated... conception of any chemical substance, requires definition of that 
substance other than by its functional utility." 

In this application at the time of filing, there is no record or description, which 
would demonstrate conception or written description of any structural information of DNA 
polymerase from any organism as recited in the instant claims, except for the DNA polymerase 
from Bst strain 320, with retaining correlative function in the claimed product. 



Double Patenting 

7. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re LongU 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornurn, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

Note: In the following Double Patenting rejections, Claim 1 recites "wherein the DNA 

polymerase has proofreading activity in a solution containing between about 10% and about 

20% (v/v) glycerol or ethylene glycol or a mixture of glycerol and ethylene glycol" which is 
considered as inherent in the DNA polymerase composition provided in the patented claims, 
because the "wherein" clause indicates that the DNA polymerase functions in said solution as 
recited and the property as recited in the instant claims and that of the patented claims is the 
same, thus the patent inherently teaches said solution, in order to function as disclosed in the 
patented claims. 
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A. Claims 1-3, 6-7, and 20 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 22-23 of U.S. Patent No. 
5,834,253 ('253) in view of Iakobashvili et al. (Nucleic Acids Research, Vol. 27, No.6, page 
1566-1568, 1999, the reference taken from the IDS submitted on April 4, 2005, by Applicants). 

Although the conflicting claims are not identical, they are not patentably distinct from 
each other because the instant claims 1-3, 6-7 are drawn to a method fro extending an 
oligonucleotide primer or a primer pair using an enzymatic cycle primer extension reaction at 
temperatures between about 45° C and about 65° C and a melting temperature of about 70° C, 
comprising (i) mixing a template DNA with a primer or a pair of primers, and a natural or 
modified form of a moderately thermostable DNA polymerase selected from the group 
consisting of Bacillus stearothermophilus, Bacillus caldotenax and Bacillus caldolyticus, wherein 
the DNA polymerase which has proof-reading 3 '-5' exonuclease activity, such that the DNA 
polymerase functions to excise mismatched nucleotides from 3' -terminus of the DNA strand at a 
faster rate than the rate at which the DNA polymerase functions to remove nucleotides matched 
correctly with nucleotides of the template, in a solution containing between 10% and about 20% 
(v/v) glycerol, ethylene glycol, or a mixture of glycerol and ethylene glycol, under conditions 
that the cycle reaction temperature fluctuates between a melting temperature of about 70° C, and 
an annealing temperature of about 37° C, and repeating the cycle primer extension at least two 
times and until the DNA polymerase repeatedly extends the primer or primer pair of primers to 
produce a sequence-specific amplification product of a desired length. 

Further Claim 20 is drawn to a DNA polymerase having SEQ ID No. 2. 
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Claims 1-3, 6-7, 20, of the instant invention fall with in the scope of the claims 22-23 of 
the patent ('253), because the claim 22-23 of the patent disclose said method for extending a 
primer or primers and replicating a DNA strand using a DNA polymerase having 3 '-5 5 
exonuclease activity and said DNA polymerase comprising SEQ ID 2 as recited in the instant 
application. The patented claims differ from the instant claims in that, the patented claims fail to 
disclose primer extension reaction at temperatures between about 45° C and about 65° C and a 
melting temperature of about 70° C, under conditions that the cycle reaction temperature 
fluctuates between a melting temperature of about 70° C, and an annealing temperature of about 
37° C, and repeating the cycle primer extension at least two times and until the DNA polymerase 
repeatedly extends the primer or primer pair of primers to produce a sequence-specific 
amplification product of a desired length and use of forward and reverse primers. 

Iakobashvili et al. teach a method for extending an oligonucleotide primer or primers using 
an enzymatic cycle primer extension reaction at temperatures between about 45° C and about 65° 
C and a melting temperature of about 70° C (see page 1567, col. 1, Fig. 3, line 1-23 of the 
legend, indicates melting temperature as 70° C and annealing at 37° C), comprising the step of 
mixing a template DNA with primers and a DNA polymerase having proofreading 3 '-5' 
exonuclease activity (which functions to excise mismatched nucleotides from the 3' terminus of 
the DNA strand) (see page 1567, col. Fig. 3 legend) in a solution containing glycerol (12.5% to 
17% w/v) (see page 1567, col. 1, line 9-18 of Fig. 3 legend, which meets the limitations between 
about 10% and about 20% v/v), under conditions that cycle reaction temperature fluctuates 
between a melting temperature of about 70° C and an annealing temperature about 37° C (see 
page 1567, col. 1, line 21-22 of Fig. 3 legend) and repeating the cycle primer extension reaction 
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at least two times (repeated 35 cycles) and until the DNA polymerase repeatedly extends the 
primers to produce a sequence-specific amplification product of a desired length (see page 1 567, 
col. 1, line 21-23 of Fig. 3 legend and also see the Fig .3 for the desired length of sequence- 
specific product). Iakobashvili et al. teach that the method comprises about 15 % glycerol 
(12.5% to 17% w/v) (see page 1567, col. 1, line 9-18 of Fig. 3, legend, which meets the limitation 
of about 15%); With regard to claim 6-7, Iakobashvili et al teach use of a forward and a reverse 
primer to amplify a selected segment of the template by repeated heating and cooling cycles (see 
page 1567, col 1, Fig. 3, line 1-9 of the legend); that primers may be of varying length (see page 
1566, col. 1, paragraph 3, col. 2, line 1- 14, page 1567, Fig. 4 legend). 

It would have been prima facie obvious to a person of ordinary skill in the art at the time 
the invention was made to modify the method for extending an oligonucleotide primer as 
disclosed by Hong et al. with the temperature conditions ranging between about 45° C and about 
65° C and a melting temperature of about 70° C as taught by Iakobashvili et al. for the purpose of 
developing an improved sensitive and rapid method for primer extension and amplification of the 
target. One skilled in the art would be motivated to combine the method as disclosed by Hong et 
al. with the inclusion temperature conditions as taught Iakobashvili et al. because Iakobashvili et 
al. explicitly taught thermolabile DNA polymerases effectively extends a primer or primers at 
low temperature conditions utilizing a rather low amount of a source DNA and their use in PCR 
and sequencing reactions (see page 1568, col. 1, paragraph 1). The ordinary artisan would have a 
reasonable expectation of success that inclusion of said temperature conditions would result in a 
rapid PCR and sequencing analysis at low amount of target DNA and such modification of the 
method would be obvious over the cited prior art in the absence of secondary considerations. 
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B. Claims 1-3, 6-7 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 6 of U.S. Patent No. 5,747,298 ('298) in 
view of Iakobashvili et al. (Nucleic Acids Research, Vol. 27, No.6, page 1566-1568, 1999, the 
reference taken from the IDS submitted on April 4, 2005, by Applicants). 

Although the conflicting claims are not identical, they are not patentably distinct from 
each other because the instant claims 1-3, 6-7 are drawn to a method fro extending an 
oligonucleotide primer or a primer pair using an enzymatic cycle primer extension reaction at 
temperatures between about 45° C and about 65° C and a melting temperature of about 70° C, 
comprising (i) mixing a template DNA with a primer or a pair of primers, and a natural or 
modified form of a moderately thermostable DNA polymerase selected from the group 
consisting of Bacillus stearothermophilus, Bacillus caldotenax and Bacillus caldolyticus, wherein 
the DNA polymerase which has proof-reading 3 '-5' exonuclease activity, such that the DNA 
polymerase functions to excise mismatched nucleotides from 3 '-terminus of the DNA strand at a 
faster rate than the rate at which the DNA polymerase functions to remove nucleotides matched 
correctly with nucleotides of the template, in a solution containing between 10% and about 20% 
(v/v) glycerol, ethylene glycol, or a mixture of glycerol and ethylene glycol, under conditions 
that the cycle reaction temperature fluctuates between a melting temperature of about 70° C, and 
an annealing temperature of about 37° C, and repeating the cycle primer extension at least two 
times and until the DNA polymerase repeatedly extends the primer or primer pair of primers to 
produce a sequence-specific amplification product of a desired length and use of forward and 
reverse primers. 
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Claims 1-3, 6-7 of the instant invention fall with in the scope of the claims 6 of the patent 
('298), because the claim 6 of the patent disclose said method for extending a primer or primers 
using a DNA polymerase having 3 5 -5' exonuclease activity and said DNA polymerase has 3 '-5' 
proof reading activity as recited in the instant application. The method of the patented claim 
differ from the instant claims in that, it fails to disclose primer extension reaction at temperatures 
between about 45° C and about 65° C and a melting temperature of about 70° C, under 
conditions that the cycle reaction temperature fluctuates between a melting temperature of about 
70° C, and an annealing temperature of about 37° C, and repeating the cycle primer extension at 
least two times and until the DNA polymerase repeatedly extends the primer or primer pair of 
primers to produce a sequence-specific amplification product of a desired length. 

Iakobashvili et al. teach a method for extending an oligonucleotide primer or primers using 
an enzymatic cycle primer extension reaction at temperatures between about 45° C and about 65° 
C and a melting temperature of about 70° C (see page 1567, col. 1, Fig. 3, line 1-23 of the 
legend, indicates melting temperature as 70° C and annealing at 37° C), comprising the step of 
mixing a template DNA with primers and a DNA polymerase having proofreading 3 '-5' 
exonuclease activity (which functions to excise mismatched nucleotides from the 3' terminus of 
the DNA strand) (see page 1567, col. Fig. 3 legend) in a solution containing glycerol (12.5% to 
17% w/v) (see page 1567, col. 1, line 9-18 of Fig. 3 legend, which meets the limitations between 
about 10% and about 20% v/v), under conditions that cycle reaction temperature fluctuates 
between a melting temperature of about 70° C and an annealing temperature about 37° C (see 
page 1567, col. 1, line 21-22 of Fig. 3 legend) and repeating the cycle primer extension reaction 
at least two times (repeated 35 cycles) and until the DNA polymerase repeatedly extends the 
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primers to produce a sequence-specific amplification product of a desired length (see page 1567, 
col. 1, line 21-23 of Fig. 3 legend and also see the Fig .3 for the desired length of sequence- 
specific product). Iakobashvili et al. teach that the method comprises about 15 % glycerol 
(12.5% to 17% w/v) (see page 1567, col. 1, line 9-18 of Fig.3, legend, which meets the limitation 
of about 15%); With regard to claim 6-7, Iakobashvili et al teach use of a forward and a reverse 
primer to amplify a selected segment of the template by repeated heating and coo ling cycles (see 
page 1567, col. 1, Fig. 3, line 1-9 of the legend); that primers may be of varying length (see page 
1566, col. 1, paragraph 3, col 2, line 1-14, page 1567, Fig. 4 legend). 

It would have been prima facie obvious to a person of ordinary skill in the art at the time 
the invention was made to modify the method for extending an oligonucleotide primer as 
disclosed by Hong et al. with the temperature conditions ranging between about 45° C and about 
65° C and a melting temperature of about 70° C as taught by Iakobashvili et al. for the purpose of 
developing an improved sensitive and rapid method for primer extension and amplification of the 
target. One skilled in the art would be motivated to combine the method as disclosed by Hong et 
al. with the inclusion temperature conditions as taught Iakobashvili et al. because Iakobashvili et 
al. explicitly taught thermolabile DNA polymerases effectively extends a primer or primers at 
low temperature conditions utilizing a rather low amount of a source DNA and their use in PCR 
and sequencing reactions (see page 1568, col. 1, paragraph 1). The ordinary artisan would have a 
reasonable expectation of success that inclusion of said temperature conditions would result in a 
rapid PCR and sequencing analysis at low amount of target DNA and such modification of the 
method would be obvious over the cited prior art in the absence of secondary considerations. 
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C. Claims 1-4, 6-11, 22-35 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 6 of U.S. Patent No. 
6,485,909 ('909) in view of Iakobashvili et al. (Nucleic Acids Research, Vol. 27, No.6, page 
1566-1568, 1999, the reference taken from the IDS submitted on April 4, 2005, by Applicants). 

Although the conflicting claims are not identical, they are not patentably distinct from 
each other because the instant claims 1-4, 6-8, 28-29 are drawn to a method fro extending an 
oligonucleotide primer or a primer pair using an enzymatic cycle primer extension reaction at 
temperatures between about 45° C and about 65° C and a melting temperature of about 70° C, 
comprising (i) mixing a template DNA with a primer or a pair of primers, and a natural or 
modified form of a moderately thermostable DNA polymerase selected from the group 
consisting of Bacillus stearothermophilus, Bacillus caldotenax and Bacillus caldolyticus, wherein 
the DNA polymerase which has proof-reading 3 '-5' exonuclease activity, such that the DNA 
polymerase functions to excise mismatched nucleotides from 3 5 -terminus of the DNA strand at a 
faster rate than the rate at which the DNA polymerase functions to remove nucleotides matched 
correctly with nucleotides of the template, in a solution containing between 10% and about 20% 
(v/v) glycerol, ethylene glycol, or a mixture of glycerol and ethylene glycol, under conditions 
that the cycle reaction temperature fluctuates between a melting temperature of about 70° C, and 
an annealing temperature of about 37° C, and repeating the cycle primer extension at least two 
times and until the DNA polymerase repeatedly extends the primer or primer pair of primers to 
produce a sequence-specific amplification product of a desired length and use of forward and 
reverse primers. Claims 9-11, 22-23, 30-3 1 are drawn to a method for extending a primer or 
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primers using ddNTPs, their analogs and dye-labeled terminators. Claims 24-27, 32-35 are 
drawn to a DNA polymerase comprising SEQ ID Nos. 3 and 4. 

Claims 1-4, 6-11, 22-23, 28-3 1 of the instant invention fall with in the scope of the claims 
1-2, 6-8, 11-13, 16-20, 24-26 of the patent ('909), because the claims of the patent disclose said 
method for extending a primer or primers using a DNA polymerase having 3 '-5' exonuclease 
activity and said DNA polymerase has 3 '-5' proof reading activity, sequencing using ddNTPs, 
their analogs and dye-labeled terminators as recited in the instant application. Further the instant 
claims 24-27, 32-35 fall within the scope of claims 3-5, 9-10, 13-15, 21-23 of the patent. The 
patented claims differ from the instant claims in that the patented claims fail to disclose primer 
extension reaction at temperatures between about 45° C and about 65° C and a melting 
temperature of about 70° C, under conditions that the cycle reaction temperature fluctuates 
between a melting temperature of about 70° C, and an annealing temperature of about 37° C, and 
repeating the cycle primer extension at least two times and until the DNA polymerase repeatedly 
extends the primer or primer pair of primers to produce a sequence-specific amplification 
product of a desired length. 

Iakobashvili et al. teach a method for extending an oligonucleotide primer or primers using 
an enzymatic cycle primer extension reaction at temperatures between about 45° C and about 65° 
C and a melting temperature of about 70° C (see page 1567, col. 1, Fig. 3, line 1-23 of the 
legend, indicates melting temperature as 70° C and annealing at 37° C), comprising the step of 
mixing a template DNA with primers and a DNA polymerase having proofreading 3 '-5' 
exonuclease activity (which functions to excise mismatched nucleotides from the 3' terminus of 
the DNA strand) (see page 1567, col. Fig. 3 legend) in a solution containing glycerol (12.5% to 
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17% w/v) (see page 1567, col. 1, line 9-18 of Fig. 3 legend, which meets the limitations between 
about 10% and about 20% v/v), under conditions that cycle reaction temperature fluctuates 
between a melting temperature of about 70° C and an annealing temperature about 37° C (see 
page 1567, col. 1, line 21-22 of Fig. 3 legend) and repeating the cycle primer extension reaction 
at least two times (repeated 35 cycles) and until the DNA polymerase repeatedly extends the 
primers to produce a sequence-specific amplification product of a desired length (see page 1 567, 
col. 1, line 21-23 of Fig. 3 legend and also see the Fig .3 for the desired length of sequence- 
specific product). Iakobashvili et al. teach that the method comprises about 15 % glycerol 
(12.5% to 17% w/v) (see page 1567, col. 1, line 9-18 of Fig.3, legend, which meets the limitation 
of about 1 5%); With regard to claim 6, Iakobashvili et al teach use of a forward and a reverse 
primer to amplify a selected segment of the template by repeated heating and cooling cycles (see 
page 1567, col. 1, Fig. 3, line 1-9 of the legend); that primers may be of varying length (see page 
1566, col. 1, paragraph 3, col. 2, line 1- 14, page 1567, Fig. 4 legend). 

It would have been prima facie obvious to a person of ordinary skill in the art at the time 
the invention was made to modify the method for extending an oligonucleotide primer as 
disclosed by Hong et al. with the temperature conditions ranging between about 45° C and about 
65° C and a melting temperature of about 70° C as taught by Iakobashvili et al. for the purpose of 
developing an improved sensitive and rapid method for primer extension and amplification of the 
target. One skilled in the art would be motivated to combine the method as disclosed by Hong et 
al. with the inclusion temperature conditions as taught Iakobashvili et al. because Iakobashvili et 
al. explicitly taught thermolabile DNA polymerases effectively extends a primer or primers at 
low temperature conditions utilizing a rather low amount of a source DNA and their use in PCR 
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and sequencing reactions (see page 1568, col. 1, paragraph 1). The ordinary artisan would have a 
reasonable expectation of success that inclusion of said temperature conditions would result in a 
rapid PCR and sequencing analysis at low amount of target DNA and such modification of the 
method would be obvious over the cited prior art in the absence of secondary considerations. 

Claim Rejections - 35 USC § 103 
8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claim interpretation: in the following rejections the term "about" is broader in scope and 
can include any number around the given range of temperature or concentration of glycerol. 
Further the instant claims recite annealing temperature of about 37° C, which supports the range 
recited in the preamble is broader by +/- 10° C. 

A. Claims 1-4, 6-11, 18-35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hong et al. (USPN. 5,834,253) in view of Iakobashvili et al. (Nucleic Acids Research, Vol. 



Application/Control Number: 09/878,131 Page 17 

Art Unit: 1637 

27, No.6, page 1566-1568, 1999, the reference taken from the IDS submitted on April 4, 2005, 
by Applicants). 

With reference to the instant claims 1-4, 6-10, 22-23, 28-31, Hong et al. teach a method for 
extending an oligonucleotide primer annealed to a DNA template (double-stranded or single- 
stranded DNA) for direct cycle sequencing (classic Sanger one-step reaction) at temperatures 
between 45 C and 65 C and a melting temperature below about 80 C (see column 5, lines 1-17, 
column 12, lines 1-67, column 13, lines 1-7, column 18, lines 60-67, column 19, lines 1-49, 
column 20, lines 1-21) comprising (i) mixing a template with a primer (sequencing primer), four 
standard dNTP , ddNTP terminators or their analogs, a DNA polymerase which has proof- 
reading 3'-5 ? exonuclease activity, such that the DNA polymerase functions to excise 
mismatched nucleotides from 3'-terminusof the DNA strand at a faster rate than the rate at which 
the DNA polymerase functions to remove nucleotides matched correctly with nucleotides of the 
template in a solution containing between about 10% and about 20% (see col. 19, line 7-12, 
indicates 1.0 ul of solution containing 50% glycerol is used in a reaction volume of 2.5 ul in the 
primer extension step (final concentration in 2.5ul reaction mix will be about 18%, which 
indicates the final concentration of glycerol in the reaction meets the range limits as recited in the 
instant claims), under conditions that DNA polymerase extends the primer (see column 5, lines 
2-12); (ii) effecting cycle primer extension reaction at temperature below 80° C and more active 
at 65° C (column 12, lines 46-55). 

With regard to claims 11,18-21, 24-27, 32-35, Hong et al. also teach that the DNA 
polymerase comprises DNA polymerase having homology (99-100%) to the instant claimed 
SEQ ID Nos. 1-4 (see sequence listing of patent '253 and attached sequence alignment); 
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With regard to claims 22-23, 30-31, Hong et al. also teach use of fluorescent dye labeled 
nucleotides (see column 13, lines 1-7); 

With regard to claims 22-23, 30-3 1, Hong et al. also teach that said DNA polymerase 
reduces the innate selective discrimination against the incorporation of nucleotide analogs such 
as ddNTPs, dITP and 7-deaza-dGTP (see column 12, lines 56-64). 

However, Hong et al. did not teach melting temperature about 70° and annealing 
temperature about 37° C. 

Iakobashvili et al. teach a method of claim 1, 3, 9-10, 22-23, 30-31, a method for 
extending an oligonucleotide primer or primers using an enzymatic cycle primer extension 
reaction at temperatures between about 45° C and about 65° C and a melting temperature of 
about 70° C (see page 1567, col. 1, Fig. 3, line 1-23 of the legend, indicates melting temperature 
as 70° C and annealing at 37° C), comprising the step of mixing a template DNA with primers 
and a DNA polymerase having proofreading 3 '-5' exonuclease activity (which functions to 
excise mismatched nucleotides from the 3' terminus of the DNA strand) (see page 1567, col. 
Fig.3 legend) in a solution containing glycerol (12.5% to 17% w/v) (see page 1567, col. 1, line 9- 
18 of Fig. 3 legend, which meets the limitations between about 10% and about 20% v/v), under 
conditions that cycle reaction temperature fluctuates between a melting temperature of about 70° 
C and an annealing temperature about 37° C (see page 1567, col. 1, line 21-22 of Fig. 3 legend) 
and repeating the cycle primer extension reaction at least two times (repeated 35 cycles) and 
until the DNA polymerase repeatedly extends the primers to produce a sequence-specific 
amplification product of a desired length (see page 1567, col. 1, line 21-23 of Fig. 3 legend and 
also see the Fig .3 for the desired length of sequence-specific product). 
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With regard to claim 2, Iakobashvili et al. teach that the method comprises about 15 % 
glycerol (12.5% to 17% w/v) (see page 1567, col. 1, line 9-18 of Fig.3, legend, which meets the 
limitation of about 15%); 

With regard to claim 6, Iakobashvili et al teach use of a forward and a reverse primer to 
amplify a selected segment of the template by repeated heating and cooling cycles (see page 
1567, col. 1, Fig. 3, line 1-9 of the legend); 

With regard to claim 7-8, Iakobashvili et al. teach primers may be of varying length (see 
page 1566, col. 1, paragraph 3, col. 2, line 1- 14, page 1567, Fig. 4 legend). 

It would have been prima facie obvious to a person of ordinary skill in the art at the time 
the invention was made to modify the method for extending an oligonucleotide primer as 
disclosed by Hong et al. with the temperature conditions ranging between about 45° C and about 
65° C and a melting temperature of about 70° C as taught by Iakobashvili et al. for the purpose of 
developing an improved sensitive and rapid method for primer extension and amplification of the 
target. One skilled in the art would be motivated to combine the method as disclosed by Hong et 
al. with the inclusion temperature conditions as taught Iakobashvili et al. because Iakobashvili et 
al. explicitly taught thermolabile DNA polymerases effectively extends a primer or primers at 
low temperature conditions utilizing a rather low amount of a source DNA and their use in PCR 
and sequencing reactions (see page 1568, col. 1, paragraph 1). The ordinary artisan would have a 
reasonable expectation of success that inclusion of said temperature conditions would result in a 
a rapid accurate PCR and sequencing analysis at low amount of target DNA and such 
modification of the method would be obvious over the cited prior art in the absence of secondary 
considerations. 
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B. Claims 1-3, 6-10, 22-23, 28-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hong et al. (USPN. 5,747,298) ('298) in view of Iakobashvili et al. (Nucleic 
Acids Research, Vol 27, No. 6, page 1566-1568, 1999, the reference taken from the IDS 
submitted on April 4, 2005, by Applicants). 

With reference to the instant claims 1-3, 6-10, 22-23, 28-31, Hong et al. teach a method for 
extending an oligonucleotide primer annealed to a DNA template (double-stranded or single- 
stranded DNA) for direct cycle sequencing at temperatures between 45 C and 65 C and a melting 
temperature below about 80 C (see col. 5, line 10-37, col. 8, line 1-67, col. 9, line 1-15) 
comprising (i) mixing a template with a primer (sequencing primer), four standard dNTPs, 
ddNTP terminators or their analogs, a DNA polymerase which has proof-reading 3 '-5' 
exonuclease activity, such that the DNA polymerase functions to excise mismatched nucleotides 
from 3'-terminusof the DNA strand at a faster rate than the rate at which the DNA polymerase 
functions to remove nucleotides matched correctly with nucleotides of the template (col. 5, line 
27-37) in a solution containing between about 10% and about 20% glycerol, ethylene glycol, or a 
mixture of glycerol and ethylene glycol (see col. 8, line 17-22, indicates 1.0 ul of solution 
containing 50% glycerol is used in a reaction volume of 2.5 ul in the primer extension step (final 
concentration in 2.5ul reaction mix will be about 18%, which indicates the final concentration of 
glycerol in the reaction meets the range limits as recited in the instant claims) under conditions 
that DNA polymerase extends the primer (see col. 8, line 1-64); (ii) effecting cycle primer 
extension reaction at temperature below 80° C and more active at 65° C (column 8, line 14-67, 
col. 9, line 1-6, lines 46-55). 
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With regard to claims 22-23, 30-31, Hong et al. also teach use of fluorescent dye labeled 
nucleotides (see column 5, lines 55-65); 

With regard to claims 22-23, 30-31, Hong et al. also teach that said DNA polymerase 
reduces the innate selective discrimination against the incorporation of nucleotide analogs such 
as ddNTPs, dITP and 7-deaza-dGTP (see column 5, lines 47-55, col. 9, line 1-6). 

However, Hong et al. did not teach melting temperature about 70° and annealing 
temperature about 37° C. 

Iakobashvili et al. teach a method of claim 1, 3, 9-10, 22-23, 30-31, a method for 
extending an oligonucleotide primer or primers using an enzymatic cycle primer extension 
reaction at temperatures between about 45° C and about 65° C and a melting temperature of 
about 70° C (see page 1567, col. 1, Fig. 3, line 1-23 of the legend, indicates melting temperature 
as 70° C and annealing at 37° C), comprising the step of mixing a template DNA with primers 
and a DNA polymerase having proofreading 3 '-5' exonuclease activity (which functions to 
excise mismatched nucleotides from the 3' terminus of the DNA strand) (see page 1567, col. 
Fig.3 legend) in a solution containing glycerol (12.5% to 17% w/v) (see page 1567, col. 1, line 9- 
18 of Fig. 3 legend, which meets the limitations between about 10% and about 20% v/v), under 
conditions that cycle reaction temperature fluctuates between a melting temperature of about 70° 
C and an annealing temperature about 37° C (see page 1567, col. 1, line 21-22 of Fig. 3 legend) 
and repeating the cycle primer extension reaction at least two times (repeated 35 cycles) and 
until the DNA polymerase repeatedly extends the primers to produce a sequence-specific 
amplification product of a desired length (see page 1567, col. 1, line 21-23 of Fig. 3 legend and 
also see the Fig .3 for the desired length of sequence-specific product). 
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With regard to claim 2, Iakobashvili et al. teach that the method comprises about 15 % 
glycerol (12.5% to 17% w/v) (see page 1567, col. 1, line 9-18 of Fig.3, legend, which meets the 
limitation of about 15%); 

With regard to claim 6, Iakobashvili et al teach use of a forward and a reverse primer to 
amplify a selected segment of the template by repeated heating and cooling cycles (see page 
1567, col. 1, Fig. 3, line 1-9 of the legend); 

With regard to claim 7-8, Iakobashvili et al. teach primers may be of varying length (see 
page 1566, col. 1, paragraph 3, col 2, line 1- 14, page 1567, Fig. 4 legend). 

It would have been prima facie obvious to a person of ordinary skill in the art at the time 
the invention was made to modify the method for extending an oligonucleotide primer as 
disclosed by Hong et al. with the temperature conditions ranging between about 45° C and about 
65° C and a melting temperature of about 70° C as taught by Iakobashvili et al. for the purpose of 
developing an improved sensitive and rapid method for primer extension and amplification of the 
target. One skilled in the art would be motivated to combine the method as disclosed by Hong et 
al. with the inclusion temperature conditions as taught Iakobashvili et al. because Iakobashvili et 
al. explicitly taught thermo labile DNA polymerases effectively extends a primer or primers at 
low temperature conditions utilizing a rather low amount of a source DNA and their use in PCR 
and sequencing reactions (see page 1568, col. 1, paragraph 1). The ordinary artisan would have a 
reasonable expectation of success that inclusion of said temperature conditions would result in a 
rapid accurate PCR and sequencing analysis at low amount of target DNA and such modification 
of the method would be obvious over the cited prior art in the absence of secondary 
considerations. 
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C. Claims 1-4, 6.-1 1, 18-35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hong et al. (USPN. 6,485,909) ('909) in view of Iakobashvili et al. (Nucleic Acids 
Research, Vol. 27, No. 6, page 1566-1568, 1999, the reference taken from the IDS submitted on 
April 4, 2005, by Applicants). 

With reference to the instant claims 1-3,6-10, 22-23, 28-31, Hong et al. teach a method for 
extending an oligonucleotide primer annealed to a DNA template (double-stranded or single- 
stranded DNA) for direct cycle sequencing at temperatures between 45° C and 65° C (see col. 10, 
line 49-64, col. 15, line 60-67, col. 16, line 1-30) comprising (i) mixing a template with a primer 
(sequencing primer), four standard dNTPs, ddNTP terminators or their analogs, a DNA 
polymerase which has proof-reading 3 '-5' exonuclease activity, such that the DNA polymerase 
functions to excise mismatched nucleotides from 3'-terminusof the DNA strand at a faster rate 
than the rate at which the DNA polymerase functions to remove nucleotides matched correctly 
with nucleotides of the template (col. 10, line 66-67, col. 1 1, line 1-1 1) in a solution containing 
between about 10% and about 20% glycerol, ethylene glycol, or a mixture of glycerol and 
ethylene glycol (see col. 23, line 9-36, col. 28, line 9-37, indicates 4.0 ul of solution containing 
50% glycerol is used in a reaction volume of 20 ul in the primer extension step (final 
concentration in 20 ul reaction mix will be about 10 %, which indicates the final concentration 
of glycerol in the reaction meets the range limits as recited in the instant claims) under conditions 
that DNA polymerase extends the primer (see col. 28, line 14-36); (ii) effecting cycle primer 
extension reaction at temperature below 80° C and more active at 65° C (column 28, line 14-67). 
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With regard to claims 4 5 11, 18-21, 24-27, 32-35, Hong et al. also teach that the DNA 
polymerase comprises DNA polymerase having homology (99-100%) to the instant claimed 
SEQ IDNos. 1-4 (see sequence listing of patent '909 and attached sequence alignment); 

With regard to claims 22-23, 30-31, Hong et al. also teach use of fluorescent dye labeled 
nucleotides (see column 18, line 40-67); 

With regard to claims 22-23, 30-3 1, Hong et al. also teach that said DNA polymerase 
reduces the innate selective discrimination against the incorporation of nucleotide analogs such 
as ddNTPs, dITP and 7-deaza-dGTP (see column 8, lines 25-38). 

However, Hong et al. did not teach melting temperature about 70° and annealing 
temperature about 37° C. 

Iakobashvili et al. teach a method of claim 1, 3, 9-10, 22-23, 30-31, a method for 
extending an oligonucleotide primer or primers using an enzymatic cycle primer extension 
reaction at temperatures between about 45° C and about 65° C and a melting temperature of 
about 70° C (see page 1567, col. 1, Fig. 3, line 1-23 of the legend, indicates melting temperature 
as 70° C and annealing at 37° C), comprising the step of mixing a template DNA with primers 
and a DNA polymerase having proofreading 3 '-5' exonuclease activity (which functions to 
excise mismatched nucleotides from the 3' terminus of the DNA strand) (see page 1567, col. 
Fig. 3 legend) in a solution containing glycerol (12.5% to 17% w/v) (see page 1567, col. 1, line 9- 
18 of Fig. 3 legend, which meets the limitations between about 10% and about 20% v/v), under 
conditions that cycle reaction temperature fluctuates between a melting temperature of about 70° 
C and an annealing temperature about 37° C (see page 1567, col. 1, line 21-22 of Fig. 3 legend) 
and repeating the cycle primer extension reaction at least two times (repeated 35 cycles) and 
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until the DNA polymerase repeatedly extends the primers to produce a sequence-specific 
amplification product of a desired length (see page 1567, col. 1, line 21-23 of Fig. 3 legend and 
also see the Fig .3 for the desired length of sequence-specific product). 

With regard to claim 2, Iakobashvili et al. teach that the method comprises about 15 % 
glycerol (12.5% to 17% w/v) (see page 1567, col. 1, line 9-18 of Fig. 3, legend, which meets the 
limitation of about 15%); 

With regard to claim 6, Iakobashvili et al teach use of a forward and a reverse primer to 
amplify a selected segment of the template by repeated heating and cooling cycles (see page 
1567, col. 1, Fig. 3, line 1-9 of the legend); 

With regard to claim 7-8, Iakobashvili et al. teach primers may be of varying length (see 
page 1566, col. 1, paragraph 3, col. 2, line 1- 14, page 1567, Fig. 4 legend). 

It would have been prima facie obvious to a person of ordinary skill in the art at the time 
the invention was made to modify the method for extending an oligonucleotide primer as 
disclosed by Hong et al. with the temperature conditions ranging between about 45° C and about 
65° C and a melting temperature of about 70° C as taught by Iakobashvili et al. for the purpose of 
developing an improved sensitive and rapid method for primer extension and amplification of the 
target. One skilled in the art would be motivated to combine the method as disclosed by Hong et 
al. with the inclusion temperature conditions as taught Iakobashvili et al. because Iakobashvili et 
al. explicitly taught thermolabile DNA polymerases effectively extends a primer or primers at 
low temperature conditions utilizing a rather low amount of a source DNA and their use in PCR 
and sequencing reactions (see page 1568, col. 1, paragraph 1). The ordinary artisan would have a 
reasonable expectation of success that inclusion of said temperature conditions would result in a 
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a rapid accurate PCR and sequencing analysis at low amount of target DNA and such 
modification of the method would be obvious over the cited prior art in the absence of secondary 
considerations. 
Response to arguments. 

9. With regard to the rejection under 35 USC 102(b) as anticipated by Hong et al. (USPN. 
5,834,253), Applicants arguments and amendment are fully considered and the rejection is 
withdrawn in view of amendment. 

10. With regard to the rejection under 35 USC 103(a) as obvious over Walker (USPN. 
5,712,124) in view of Hong et al. (USPN. 5,834,253), Applicants arguments and amendment are 
fully considered and the rejection is withdrawn in view of amendment. 

Conclusion 

No claims are allowable. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Suryaprabha Chunduru whose telephone number is 571-272- 
0783. The examiner can normally be reached on 8.30A.M. - 4.30P.M , Mon - Friday,. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
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system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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